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(57) A disc brake comprises discs 1 2, 14, a hub 16, and a plurality of rollers 34 by which the discs are mounted 
on the hub for rotation therewith and for axial sliding movement thereon. Each roller is received in a recess in 
the hub and in recesses 24,26 in the discs so that the rollers transmit rotational drive between the hub and the 
discs and also provide bearing surfaces for said sliding movement Disc 12 projects into a groove 36 provided 
in ach roller so that the roller slides with that disc on the hub and that disc acts to retain each roller in its 
pocket Disc 14 slides on the rollers, and leaf springs 40 are provided between each circumferentially adjacent 
pair of rollers. 
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Disc Brake System 

This invention is concerned with a disc brake system, 
for example for a wheel of a vehicle. 

A conventional disc brake system comprises a hub 
mounted on a suspension link for rotation relative thereto, 
the hub providing a mounting for a wheel, and a disc brake 
comprising a brake disc mounted for rotation with the hub, 
friction material pads arranged on opposite sides of the 
disc, and at least one piston and cylinder assembly 
operable to urge the pads into engagement with the disc, to 
brake the hub and hence the wheel. Conventionally, the 
piston and cylinder assembly is slidably mounted on a slide 
bolted to the suspension link of the vehicle. The disc is 
conventionally rigidly fixed to the hub, and wear of the 
pads and/or the disc is accommodated by the sliding 
movement of the cylinder. 

Disc brake systems which have discs which are non- 
rotational relative to the hub but are slidable on the hub 
by means of splines are also known, for example, in GB 1 
396 503 and WO 98/25804. However, such systems are 
associated with several technical problems including that 
splines on the hub and teeth on the disc pose difficulties 
in accuracy of manufacture. In addition, such systems are 
prone to wear caused by fretting of the splines and the 
teeth when in use. Further, where the disc and hub are 
made of steel, they may be prone to corrosion at the 
splines and the teeth. 

It is known from GB 983 548 to transmit driving force 
between the hub and a disc by means of axially-extending 
rollers which are captive between the hub and the disc. It 
is also known from DE 2 039 003 and WO 98/26192 to provide 
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such a roller drive between a hub and two discs which are 
slidable axially on the hub. In these known arrangements, 
each captive roller can turn on its own longitudinal axis 
and wear is distributed more evenly around the roller. 
Furthermore, corrosion problems are reduced. The rollers 
are mounted in pockets which are partly defined by the disc 
and partly defined by the hub and are retained against 
axial movement on the hub by abutments of the hub which 
extend partially across the end surfaces of the rollers. 
These known systems have the disadvantage that the 
provision of the abutments at the ends of the rollers 
increases the weight of the hub. Such systems are also 
difficult to assemble. 

It is an object of the present invention to provide a 
disc brake system having a lighter hub and which is easier 
to assemble. 

The invention provides a disc brake system comprising 
a disc, and a hub which is arranged to rotate about an axis 
thereof, the system also comprising mounting means by which 
the disc is mounted on the hub so that the hub and the disc 
rotate as a unit about said axis and the disc can perform 
axial sliding movement on said hub, the mounting means 
comprising a plurality of rollers each of which has its 
axis arranged substantially parallel to said axis of the 
hub, each roller being received in a pocket defined partly 
by said hub and partly by said disc so that the rollers 
transmit rotational drive between the hub and the disc and 
also provide bearing surfaces for said sliding movement, 
wherein at least one of said rollers is keyed to said disc 
so that the roller slides with the disc on the hub and the 
disc acts to retain said roller in its pocket. 

In a disc brake system according to the invention, the 
roller which is keyed to the disc does not require 
abutments to retain it on the hub, since it is retained by 
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the disc which is itself retained on the hub by friction 
material of the brake mounted on both sides of the disc. 
The roller slides on the hub with the disc. Hence, as 
abutments are not required to retain the roller on the hub, 
the weight of the hub is reduced. The other rollers may 
also all be keyed to the disc, thereby increasing the 
potential for saving weight. The roller or each roller 
can easily be assembled on the disc and assembled on the 
hub with the disc. The disc may be keyed to one or more of 
the rollers with the disc sliding on other of the rollers 
to which it is not keyed. The disc brake system may also 
comprise a plurality of discs mounted on a common hub. In 
this case, the rollers may all be keyed to the same disc to 
slide therewith while the other disc or discs slide on the 
rollers. Alternatively, one or more of the rollers may be 
keyed to each disc so that each disc slides with at least 
one roller and slides on at least one roller. Symmetrical 
arrangements are preferred, eg a system may comprise two 
discs and four rollers, each disc being keyed to two of the 
rollers which are diametrically opposed to one another with 
respect to the axis of the hub, this arrangement allows the 
discs to be identical. 

A disc brake system according to the invention may be 
of the type disclosed in WO 98/25804. That brake system 
comprises two discs which are slidable on the same hub 
under the control of leaf springs which act between the hub 
and the discs. The system also comprises a cylinder which 
is integrally formed with a suspension link and a caliper 
also fixed to the suspension link, the caliper having 
supports for friction pads mounted thereon. In a system 
according to the invention, the mounting means by which the 
discs are mounted on the hub disclosed herein replaces the 
splined arrangement disclosed in WO 98/25804. 

In a disc brake system according to the invention, the 
roller may be keyed to the disc by a projection of the disc 
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which extends into an annular groove in the roller, the 
groove being coaxial with the roller. This arrangement 
leaves the roller free to rotate about its axis. 

In a disc brake system according to the invention, 
the system may also comprise resilient force applying means 
acting between the disc and the hub. The resilient force 
applying means may comprise a plurality of leaf springs. 
At least some of the leaf springs may be positioned between 
the rollers around the hub. The leaf springs may be 
secured to the outer surface of the hub in a manner such 
that the springs extend tangential ly of the hub when the 
disc is not mounted on the hub but are resiliently deformed 
in mounting the disc. 

The rollers may have surfaces formed from a material 
of higher corrosion-resistance than steel, such as nickel- 
chrome. This has the advantage that the roller surface is 
more hard-wearing and less prone to corrosion. 

There now follows a detailed description, to be read 
with reference to the accompanying drawing, of a disc brake 
system which is illustrative of the invention. 

In the drawings: 

Figure 1 is a front elevation of the illustrative disc 
brake system; and 

Figure 2 is a cross-sectional view taken on the line 
A-A in Figure 1. 

The illustrative disc brake system 10 is for braking 
a wheel of a vehicle. The system 10 comprises two discs 12 
and 14 and a hub 16 which is arranged to rotate about a 
central axis 18 thereof. The hub 16 is mounted in a 
conventional manner on a suspension link (not shown) of the 
vehicle and the wheel (not shown) is bolted against the hub 
through holes 20 in the hub. 



The discs 12 and 14 ar both generally annular plates 
made of steel. Each disc 12 and 14 has an inner surface 22 
which is generally cylindrical about the axis 18. The 
inner surface 22 of the disc 12 has four recesses 24 formed 
therein, the recesses 24 being equally-spaced 
circumferential ly about the axis 18. Each recess 24 
extends parallel to the axis 18 throughout the thickness of 
the disc 12 and has a constant transverse cross-section 
which is generally semi-circular. The inner surface 22 of 
the other disc 14 has four recesses 26 therein which are 
similar to the recesses 24 of the disc 12 except that the 
generally semi-circular transverse cross-section of the 
recesses 26 has a greater radius than that of the recesses 
24. The recesses 26 are also equally-spaced 

circumferentially about the axis 18. 

A mounting portion of the hub 16 has the shape of a 
hollow cylinder about the axis 18 and another portion of 
the hub 16 has the shape of an internal flange formed 
integrally with said mounting portion at one end thereof. 
The flange surrounds a hole 28 in which a drive shaft (not 
shown) of the vehicle is received. The drive shaft makes 
a conventional splined connection (not shown) with the 
flange so that the hub 16 is rotated by the drive shaft. 
The bolt holes 20 are formed in the flange. 

The hub 16 has an outer surface 30 which is generally 
cylindrical about the axis 18. The radius of the surface 
30 is less than that of the inner surfaces 22 of the discs 
12 and 14 so that the discs can be fitted over the hub 16. 
The surface 30 has four recesses 32 formed therein, the 
recesses 32 being equally-spaced circumferentially about 
the axis 18. Each recess 32 extends parallel to the axis 
18 throughout the length of the hub 16 and has a constant 
transverse cross-section which is generally semi-circular 
and of the same radius as the recesses 26 of the disc 14 , 
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ie a greater radius than that of the recesses 24 of the 
disc 12. 

The system 10 also comprises mounting means by which 
the discs 12 and 14 are mounted side-by-side on the hub 16 
so that the hub and the discs rotate as a unit about the 
axis 18 and the discs 12 and 14 can both perform axial 
sliding movement on the hub 16, the sliding movement being 
limited by contact of the discs 12 and 14 with friction 
material pads of the disc brake (not shown) . The mounting 
means comprises four rollers 34 each of which has its 
longitudinal axis arranged substantially parallel to the 
axis 18 of the hub 16. Each roller 34 is cylindrical and 
has a radius such that the roller will fit closely into the 
recesses 26 of the disc 14 and will also fit closely into 
the recesses 32 of the hub 16. Adjacent one end thereof, 
each roller 34 has an annular groove 36 therein. The 
bottom surface of the groove 36 is cylindrical and co-axial 
with the roller 34. The groove 36 has a depth and a width 
such that the portions of the disc 12 which define the 
recesses 24 will fit closely into the groove 36. Each 
roller 34 is received in a pocket defined partly by a 
recess 32 of the hub 16 and partly by one of the recesses 
26 of the disc 14, and partly by one of the recesses 24 of 
the disc 12, the disc 12 projecting into the grooves 36 of 
all four rollers 34. The rollers 34 are, thus, equally- 
spaced circumferentially about the axis 18 and the recesses 
24 and 26 of the discs 12 and 14 are aligned with the 
recesses 32 of the hub 16. 

The rollers 34 engage both discs 12 and 14 and the hub 
16 so that the rollers 34 transmit rotational drive between 
the hub 16 and the discs 12 and 14. The rollers 34 are 
able to turn about their own axes to even-out wear. The 
rollers 34 also provide bearing surfaces for the 
aforementioned sliding movement of the discs 12 and 14 on 
the hub 16. When the brake is operated, friction material 



pads (not shown) engage the discs 12 and 14 which move 
axially on the hub 16 until clearances between the discs 
and the pads are closed and full braking force is applied. 
This movement increases as the pads wear* Specif ically, as 
the disc 12 slides on the hub 16 , it takes the rollers 34 
with it because of engagement of the disc 12 with side 
surfaces of the grooves 36, the rollers 34 sliding on the 
hub 16 and sliding past the disc 14. However , when the 
disc 14 moves, the disc 14 slides on surfaces of the 
rollers 34. Thus, the rollers 34 are keyed to the disc 12 
by the projection of the disc 12 into the grooves 36 so 
that the rollers 34 slide with the disc 12 on the hub 16 
and the disc 12 acts to retain the rollers 34 in their 
pockets, the disc 12 itself being retained by the friction 
material pads of the brake. 

The system 10 also comprises resilient force applying 
means in the form of four leaf springs 40 which are secured 
in the circumferential centres of the portions of the outer 
surface 30 of the hub 16 which are between the rollers 34. 
Each spring 40 extends tangentially of the hub 16 when the 
discs 12 and 14 are not mounted on the hub 16 but are 
deformed when the discs 12 and 14 are mounted on the hub 16 
so that they apply force between the hub 16 and the discs 
12 and 14. The leaf springs 40 are made of sheet spring 
steel from 0.25-0. 3mm thick and are rectangular in plan 
view. Each leaf spring 40 is secured to the hub 16 by a 
screw 42 (only one shown in Figure 1) . 



8 



Claims 

A disc brake system comprising a disc, and a hub which 
is arranged to rotate about an axis thereof, the 
system also comprising mounting means by which the 
disc is mounted on the hub so that the hub and the 
disc rotate as a unit about said axis and the disc can 
perform axial sliding movement on said hub, the 
mounting means comprising a plurality of rollers each 
of which has its axis arranged substantially parallel 
to said axis of the hub, each roller being received in 
a pocket defined partly by said hub and partly by said 
disc so that the rollers transmit rotational drive 
between the hub and the disc and also provide bearing 
surfaces for said sliding movement, wherein at least 
one of said rollers is keyed to said disc so that the 
roller slides with the disc on the hub and the disc 
acts to retain said roller in its pocket. 

A disc brake system according to claim 1, wherein the 
system comprises a plurality of discs mounted on a 
common hub, the rollers all being keyed to one of the 
discs to slide therewith while the other disc or discs 
slide on the rollers. 

A disc brake system according to claim 1, wherein the 
system comprises a plurality of discs mounted on a 
common hub, one or more of the rollers being keyed to 
each disc so that each disc slides with at least one 
roller and slides on at least one roller. 

A disc brake system according to claim 3, wherein each 
disc is keyed to two of the rollers which are 
diametrically opposed to one another with respect to 
the axis of the hub. 
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5 A disc brake system according to any one of claims 1 
to 4, wherein the roller is keyed to the disc by a 
projection of the disc which extends into an annular 
groove in the roller, the groove being coaxial with 
the roller. 

6 A disc brake system according to any one of claims 1 
and 5, wherein the system also comprises resilient 
force applying means acting between the disc and the 
hub. 

7 A disc brake according to claim 6, wherein the 
resilient force applying means comprises a plurality 
of leaf springs, 

8 A disc brake system according to claim 7, wherein at 
least some of the leaf springs are positioned between 
the rollers around the hub. 

9 A disc brake system according to either one of claims 
7 and 8, wherein the leaf springs are secured to the 
outer surface of the hub in a manner such that the 
springs extend tangential ly of the hub when the disc 
is not mounted on the hub. 

10 A disc brake system substantially as hereinbefore 
described with reference to and as shown in the 
accompanying drawings. 
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